signed to place similar demands on recognition systems as faces do. As can be seen in Figure 1, 
Figure 1. Examples of Greebles
The greebles in the top row are in the same family.
Our tests have shown that Edward is impaired with the discrimination of identity, emotion, and gender from the face. He was able to name only three famous faces out of 25 despite reporting substantial exposure to nearly all of the faces (see Figure 2A) . A large sample of age-matched control subjects averaged 21.1 (SD ϭ 3.6) on this test, so Edward's score places him more than six standard deviations below the mean. He has also performed poorly on tests of unfamiliar face memory. For example, the face one in ten test (Duchaine, 2000) requires subjects to discriminate between novel views of target and nontarget faces. Edward's d' score, an unbiased measure of discrimination, of 1.78 was almost four standard deviations below the control mean of 3.61 (SD ϭ .49). In addition, his response times were more than ten standard deviations longer than the average control response times. On the Cambridge memory test for faces, subjects are introduced to six target faces and then are tested with forced choice items consisting of novel views of the target faces as well as two nontarget faces. In the introduction, subjects are tested on target faces can be presented. We compared Edward's (B) Percent correct for the upright and inverted conditions in the sequential face matching test. There were two choices on each performance to nine age-matched control subjects. On item, so chance is 50%. the items in the introduction, Edward responded correctly to 13 items, whereas all of the control subjects were perfect on all 18 items. In the final 54 items, Edward was correct on 26 items, whereas the controls averaged For our purposes, it is essential to establish that he has little or no expertise with upright faces. To do this, 43.8 (SD ϭ 6.4) with scores ranging from 35 to 53. His total score was more than 3.5 standard deviations below we used a test of sequential face matching. A frontal shot of a face was presented for 400 ms and then two the mean. In addition, recordings done with magnetoencephalography (MEG) found that Edward does not three-quarter profile shots were presented simultaneously for 1200 ms. Subjects were instructed to choose show the face-selective M170, which is found in normal subjects (Liu et al., 2000) . Among the 35 developmental the three-quarter profile face that matched the frontal shot. Edward showed no advantage for upright matchprosopagnosics that we have tested in our laboratory, Edward's impairment with faces is one of the most seing compared to inverted matching (see Figure 2B) , and his upright score was far out of the normal range while vere that we have seen.
his inverted score was normal. A substantial advantage for upright over inverted face processing is the hallmark of face expertise (Yin, 1969; Diamond and Carey, 1986), so it appears that he has no expertise for upright faces despite 53 years of experience with them.
Control Subjects
The six control subjects had either a Master's degree or a PhD (2 men, 4 women, mean age ϭ 48, SD ϭ 10.2). To confirm that they had normal face recognition abilities, they were run with the famous face test and the sequential face-matching test discussed above. All performed normally on both tests, and all performed better with upright face matching than inverted face matching (see Figure 2 ). This upright advantage in the context of normal performance indicates that they have normal face expertise.
Greeble Training Results
The design of our training program was almost identical to that used in a recent paper (Gauthier and Tarr, 2002) and was very similar to that used in past training experiments (Gauthier and Tarr, 1997; Gauthier et al., 1998). The identities of five individual greebles were presented in the first session, and five additional identities were presented in each of the next three sessions. Thus, by the fourth session subjects had been introduced to the identities of 20 different greeble individuals. There were a total of eight sessions, and no greebles were introduced in the final four sessions. Individuals in the same family share the same general body shape, and familiarization with all five families takes place in the first sessions. Knowledge of the greebles was assessed with two types of test trials. On verification trials, a label is briefly presented (either an individual name or a family name) and it is followed by a greeble. The greeble remained visible until subjects indicated whether the label and the greeble were consistent. On naming trials, subjects were presented with a greeble and identified it by pressing the letter key corresponding to the first letter of the greeble's name.
The rapid expertise hypothesis predicts that Edward's performance will be comparable to the controls in the early part of the training when the control subjects have not developed expertise. However, in the later sessions when the controls have developed expertise, it predicts that Edward's performance will become progressively worse compared to the controls. Figure 3 displays accuracy with the greebles for the control subjects and Ed- percent correct. Figure 3A shows scaled percent correct for the naming trials. Contrary to the predictions of the rapid expertise hypothesis, Edward is performing as well mance is also normal on the individual verification trials. Finally, Figure 3C shows that he performs very well on as the four best performing control subjects and substantially better than two of the more poorly performing the family naming trials. Figure 4 shows his mean response times for the three controls. Similarly, Figure 3B shows that his perfor-expertise hypothesis. He presents an extreme example of face recognition impairments, and the selectivity of his face deficits is as pronounced as any reported. His normal performance with greebles is wholly inconsistent with the view that his deficit is caused by a deficit to domain-general expertise mechanisms that are engaged after only hours of training.
There are two ways to interpret Edward's performance relative to the control subjects. One possibility is that Edward and the controls developed greeble expertise, because both have whatever mechanisms are necessary for rapid expertise acquisition. On this account, these rapid expertise mechanisms are separate from the mechanisms used for face recognition and those used for nonexpert object recognition. However, we believe that the more fundamental issue as to whether greeble training leads to qualitatively different (i.e., expert) processing needs to be raised. If greeble training does not produce expertise, then Edward and the control subjects simply relied on ordinary object recognition mechanisms to recognize the greebles. We favor this second interpretation.
As mentioned above, it has been claimed that greeble training leads to perceptual and neural effects that are similar to effects seen almost exclusively with faces (Gauthier and Tarr light of past suggestions that expertise requires roughly ten years of experience (Carey, 1992), it is not surprising trial types over the eight sessions, and he is in the normal that ten hours of training does not produce expertise. range here as well. Thus, speed-accuracy trade-offs Because arguments for the rapid conception of expercannot explain his normal accuracy. The percent correct tise have claimed support solely from experiments infor the middle-aged control subjects is similar to that volving greeble training, there is currently no evidence for undergraduate subjects in previous experiments that recognition mechanisms like those used with up-(Gauthier and Tarr, 1997, 2002; Gauthier et al., 1998) as right faces can be activated or assembled after only well for the undergraduates who served as our pilot hours of experience with a nonface object class. This subjects. As expected, the response times were slower is not to deny that the visual system can be tuned over for the middle-aged subjects than for the undergradushort time scales, but only that processing like that seen ates used in previous experiments and our pilot experiwith faces does not emerge over such time scales. ments.
Edward's results also provide additional evidence supporting the double dissociation between face and object 
